ABSTRACT: BACKGROUND: Distal diametaphyseal tibia fracture though requires operative treatment is difficult to manage. Conventional osteosynthesis is not suitable because distal tibia is subcutaneous bone with poor vascularity. Closed reduction and minimally invasive percutaneous plate osteosynthesis with locking compression plate (LCP) has emerged as an alternative treatment option because it respects biology of distal tibia and fracture hematoma and also provides biomechanically stable construct. OBJECTIVES: To find out suitability of minimally invasive percutaneous plate osteosynthesis with Locking compression plate for distal diametaphyseal tibia fracture including union time and complications. METHODS: Twenty patients with closed distal tibia fracture with or without intra articular extension (AO classification type-A1, type-A2, type-A3) treated with minimally invasive percutaneous plate osteosynthesis with Locking compression plate were prospectively followed for average duration of 12 months. RESULTS: Average duration of injury-surgery interval was 4.5 days (Range 3-7 days) all fractures got united with an average duration of 23.5 weeks (range17-30weeks). No non-union or mal-union were found. There was one superficial infection found which healed with extended period of intravenous antibiotics.
These distal tibial metaphyseal fractures are generally not suitable for intramedullary nailing. They have reported with higher rate of malunion because it is difficult to achieve two distally locking screws. Failures in controlling distal fragments may lead to deformities and mal union. 8 External fixation can be useful in open fractures with soft tissue injury which preclude nail or plate fixation, but may result in inaccurate reduction, a relatively high rate of malunion, or non-union and pin tract infection 7. Hence not preferred as definitive fixation method. 9 Classic open reduction and internal plate fixation require extensive soft tissue dissection and periosteal stripping even in expert hands, with high rates of complications, including infection and delayed union and non-union. 10 In the last decade, minimally invasive percutaneous osteosynthesis (MIPPO), performed by indirect reduction, has become a successful treatment modality in complex fractures of the lower extremity. 11, 12 The aim of MIPPO is to preserve the osteogenic hematoma of the fracture and periosteal blood supply while preventing iatrogenic soft tissue damage. Vascular injection studies have found that cases treated by MIPPO found to result in higher preservation of periosteal circulation. 13, 14 Therefore, minimally invasive osteosynthesis offers the best possible option as it permits adequate fixation with reduced soft tissue dissection and exposure resulting in low surgical trauma and thus preservation of the blood supply in a biological manner with lesser evacuation of osteogenic fracture hematoma. The locking compression plate (LCP) provides enhanced stability in these situations with a minimum number of screws. 12 Locked screws prevent the plate from pressing the bone, preserving periosteal blood supply. This system stimulates callus formation due to flexible elastic fixation. The anatomic shape of the plate prevents malalignment of the fracture and provides a better axial and angular weight distribution. 15 
AIMS AND OBJECTIVES:
1. To evaluate the results of Minimally Invasive Percutaneous Plate Osteosynthesis (MIPPO) in treatment of distal tibial fractures 2. To study the surgical difficulties encountered during the procedure. 3. To study the efficacy of minimally invasive percutaneous plate osteosynthesis in treating distal tibial fractures in terms of:  Time required for the union of fracture.  Range of motion of ankle joint.  Rate of malunion and non-union.  Rate of infection.  Failure of the implant.
REVIEW OF LITERATURE:
 Treatment of distal tibia fractures remains controversial, and the optimal method of treating these devastating injuries remains unknown. Poor results have been the rule, leading some to refer to this fracture as inoperable with recommendations for closed management. 16  Historically fractures of the lower end of the tibia into the ankle joint were regarded as 'not being amenable to internal fixation'. Skeletal traction through the calcaneum was the standard treatment and post-traumatic osteoarthritis and stiffness is the rule. 17  Primary internal fixation with a plate following the AO-ASIF principles (n=15), one-stage minimally invasive osteosynthesis for reconstruction of the articular surface with long-term transarticular external fixation of the ankle for at least four weeks (n=28); and a two-stage procedure entailing primary reduction and reconstruction of the articular surface with minimally invasive osteosynthesis and short term transarticular external fixation of the ankle joint followed by secondary medial stabilization with a plate using the MIPO technique.(n=8). They found that none of the patients who required secondary arthrodesis (23 percent of all cases) were in the group who had undergone two-step surgery (p <0.05). The range of ankle movement was much greater in the two-step group than in the others; these patients also had less pain, more frequently continued working in their previous profession, and had fewer limitations in their leisure activities. They concluded that the two stage management protocol is satisfactory in achieving union with less complications and good functional outcome. 20  Borrelli et al studied the effects of various methods of plating in tibia in human cadavers. They found that Open plating of the medial aspect of the distal tibia caused a statistically significant greater disruption of the extra osseous blood supply of the metaphyseal region than did percutaneously applied plates. They concluded that disruption of these extra osseous vessels following.  Fracture and subsequent operative stabilization may slow healing and increase the risk of delayed union and non-union.  These findings support current efforts to develop less invasive methods and implants for operative stabilization of distal tibia fractures. 21  Rhinelander F in his study of vascular supply to tibia and its response to fracture made the following observations; the vascular supply of the tibia is supplied by intramedullary vessels, which provide nourishment to all of the intramedullary contents and to 2/3 rd of the cortical bone. The outer 1/3 of the cortex receives its blood supply from the overlying soft tissues. In patients with displaced long bone fractures, the intramedullary vascularity frequently is disrupted and the traumatized bone and soft tissues must rely solely on the remaining periosteum and other soft tissues for nutrition.  Therefore, any extensive surgical dissections of the bone fragments may devitalize the remaining vascular pedicles, resulting in delayed union or non-union of the fracture. 22 procedures. Plate fixation (n=115) was associated with a non-union rate of 5.2%, an infection rate of 2.6%, a malunion rate of 13.1% and 8.7% required secondary surgical procedures.
PATIENTS AND METHODS:
The present study was undertaken at the department Orthopaedics, Government General Hospital, Vijayawada. This study involved both male and female patients with distal tibia fractures, who presented to Government General Hospital, Siddhartha Medical College, Vijayawada. 20 patients who had distal tibia fractures and met the selection criteria were treated with minimally invasive percutaneous plating during the period from July 2012 to July 2014 were included in the study. All the cases were fresh fractures and were traumatic in nature. On admission general condition of the patient was assessed with regards to hypovolemia, associated orthopaedic or other systemic injuries and resuscitative measures were taken accordingly. A thorough clinical examination was performed including detailed history relating to age, sex, occupation, mode of injury, past and associated medical illness.
Routine investigations were done for all the patients. All patients were evaluated clinically and radiologically to assess for any other injuries. Radiographs were taken in two planes, AP and Lateral views. Patients were operated as early as possible, once the general condition of the patients was stable and patients were fit for surgery.
Inclusion Criteria:
 Age>20 years (skeletally mature patients).  Fractures distal third tibia.  Closed displaced unstable fractures. 
OBSERVATIONS AND RESULTS:
The present study includes 20 distal third tibial fractures treated with minimally invasive percutaneous plate osteosynthesis from July 2012-July 2014 in the Department of Orthopaedics, Siddharatha Medical College, Government General Hospital, Vijayawada. The patients were followed up for an average of 12 months. All the patients were available for follow up.
Twenty patients who had distal tibial fractures were included in our study group. The duration of follow-up ranged from 8 to16 months (Average 12months). There was 14men and 6women, ranging in age from 23 to 67 years old, with an average age of 41.9years. In our study there were10 right sided and 10 left sided distal third tibia fractures. Most of the patients in our study group are below 40years, and most common mode of injury is Road Traffic Accidents. Majority of the patients are male (70%) and only 30% were females. The major cause of fracture in our study was Road Traffic Accidents (80%). Right tibial fracture constituted majority of the patients. 10 patients (50%) were having right tibial fractures. All the fractures in our study were closed. Majority were of A1 type (40%) followed by A2 type (30%).
Most of our cases were uneventful and the only complication of superficial wound infection was noted in 1 case (5%) which subsided on treatment with regular dressing and intravenous antibiotics. it is clear that MIPO results in less surgical trauma to the soft tissues and less operative time. The time of partial weight bearing was decided on the type of fracture, adequacy of fixation and the radiological picture at the time of follow up. Most patients started partial weight bearing around 7-8 weeks post-surgical fixation. The time of full weight bearing was usually between 7-14 weeks with an average time of full weight bearing of 10.2weeks in our study group.
Union was defined as the presence of bridging callus on two radiographic views and the ability of the patient to bear full weight on the injured extremity. All the fractures united. The time to union was between 17 to 30 weeks with an average of 23.75 weeks in our study group. A malunion was defined as angulation in coronal plane (Varus-valgus) of more than 5 degrees, in the saggital plane (Anterior-posterior) angulation of >10 degrees, or more than 10mm of shortening. None of the patient with distal tibia fracture had a valgus/varus alignment of more than 5 degrees.
None of the patients had more than 10degree of angulation in saggital plane and none had a shortening of more than 10mm. Detailed analysis of function of the patients with distal tibia fractures was done on the basis of following Ankle evaluation scoring system -AOFAS [American Orthopaedic Foot and Ankle Society Ankle-Hind foot Scale]. In our study of patients with fractures of distal tibia treated with MIPO, 10% patient had Fair result, 10% patient had good results, 80% patients had excellent results. MIPO is by now an established technique of management of fractures of the distal third tibia. Minimally invasive plating techniques reduce the iatrogenic soft tissue injury and damage to bone vascularity, and also preserve the osteogenic fracture hematoma. Minimally invasive techniques are based on principles of limited exposure, indirect reduction methods and limited contact between bone and implant. As a result of these principles this technique, as seen in present study, avoided major soft tissue complications and shortened the length of the patient's stay in the hospital. Biological fixation of tibial distal third fractures is beneficial and technically feasible. The advantages are: it reduces injuries on soft parts, it does not compromise bone vascularisation and presents a low complication rate, especially when compared to open reduction and internal fixation. The present study was undertaken to evaluate the results of Minimally Invasive Percutaneous Plate osteosynthesis (MIPPO) in treatment of distal third tibial fractures Twenty patients with closed distal third tibial fracture with or without intra articular extension (AO classification: 12type 43A1, 7 type 43A2, 1type 43A3, treated with MIPPO with LCP were prospectively followed for average duration of 12 months (Range 8-12 months). We evaluated our results and compared them with those obtained by various other studies utilizing different modalities of treatment, our analysis is as follows:
Age distribution: Our study revealed the average age of patients with such injuries to be 42years (23-67). It is comparable with a study on similar fractures conducted by various authors.
Sex Distribution:
The sex distribution in our study in the treatment of distal third tibial fractures with MIPPO showed that there were 14 men and 6 women.
Nature of Violence:
Majority of the cases sustained fractures from road traffic accidents i.e. 16 cases (80%). 4 patients had sustained fracture after a fall. R.T.A was most common mode of injury in present series.
RESULTS:
The age of the patients ranged from 23 to 65years with mean age of 42years. Most of the patients were in the age group of 20-40years. There were 10 male and 10 female patients included in the study. The mode of injury in the majority of the patients was road traffic accidents. The majority of the fractures operated in our study were extra-articular fractures, i.e. AO/OTA 43-A (100%).5 patients (25%) had a both bone leg fracture, with majority of the fibular fractures occurring at the level of the tibial fracture, suggesting a bending mechanism. Out of the 5 patients with an associated fibular fracture, only 1 patients needed fixation of the fibula (5%), and is fixed with one third tubular plate. The average duration between trauma and surgery was 4.5 days with a range of 3-7days.
Most of the cases were operated upon within 4days of injury (86%). The average operative time was 60 min with a range of 70-120min. The majority of the fractures were operated within 100 min of operative time (90.0%). Operative time was longer in fractures in which needed fixation of the fibula. The average fluoroscopy time was 50 sec with a range of 34 sec-60sec. Post operatively the limb was elevated and a removable below knee slab was given. Toe touch weight bearing and knee range of motion was started on the 2 nd postoperative day. Sutures were removed at 11 th postoperative day, slab was continued for 4 to 6weeks. Weight bearing was increased depending on the progress of clinical and radiological fracture healing. Full weight bearing was allowed at fracture union, which was defined as union in 3 cortices and painless weight bearing.
The mean time for radiological union was 23.75weeks with a range of 34 to 60weeks. On union, all of the 12 patients had an AOFAS score of 90 or greater out of a possible 100 points. The mean score was 90.25. We encountered superficial infection in one of our patient which was managed with dressings and appropriate antibiotics. As the study progressed we realised that the key to preventing infection was gentle handling of the soft tissues. On long term follow up of the patient's the superficial infection healed well. The infection rate using MIPO (5%) is favourable compared with ORIF with plates (15-35 % deep infection rates) and also with external fixation (20-50% pin track infection).
A malunion was defined as angulation in a coronal plane (Varus -valgus) >5 degrees, saggital plane (Anterior -posterior) angulation of >10 degrees or > 10 mm of shortening. In our series, none of the patients had more than 10 degree of angulation in saggital plane and none had a shortening of more than 10mm. These results are comparable with the results of similar studies where in the malunion rate is reported to be 2-5%.
In our series no patient had implant failure. This is also comparable to other similar studies, Bonker et al which have reported a 0-10 % incidence of plate exposure, most commonly at the distal insertion site. In most of the other studies the implant distal tibial locking plate removal is mainly due to symptomatic skin impingement over the medial malleolus.
In our series, no patient developed fat embolism, compartment syndrome, peroneal nerve palsy or reflex sympathetic dystrophy.
